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(54) DRUG PACKAGING UNIT AND DRUG TRANSFER METHOD FOR SAME

(57) A drug packaging unit is disclosed. The drug
packaging unitincludes a storage portion separately dis-
charging a plurality of units of a drug, a supply portion
supplying the drug to a drug packaging member, a de-
tection portion detecting a drug supply error by detecting
the drug passing through the supply portion, an adjust-

ment portion adjusting the number of units of drug dis-

charged out of the supply portion, and a driver/controller
individually driving the storage portion and the supply
portion, thereby putting the drug on standby to be dis-
charged. With this structure, it is possible to reduce a
drug packaging time and it is easy to control drug supply.
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Description
Technical Field

[0001] The presentinvention relates to a drug packag-
ing unit and, more particularly, to a drug packaging unit
capable of packaging drug in single doses according to
a prescription, and a drug transfer method for same.

Background Art

[0002] Drug packaging apparatuses that automatically
dispense a plurality of units of adrug (the units hereinafter
meaning tablets, capsules, pills, lozenges, and any other
discrete forms of a drug that can be individually handled,
and the units of a drug hereinafter being referred to as
simply drug units) as prescribed for a variety of illnesses,
and package the drug units in single doses have recently
become widely available. The drug packaging appara-
tuses dispense drug, unit by unit, from a drug storage
tank and packages the drug in single doses.

[0003] Such a drug packaging unit is typically driven
by a single driver when dispensing and packing drug.
Therefore, there are problems that a packaging time is
long due to delay in the transfer process of driving force
and the size of the drug packaging unit is large due to a
large size of the driver. Furthermore, whenitis necessary
to stop a portion of the drug packaging unit due to a drug
supply error, it takes a long time for the whole drug pack-
aging unit to stop, which deteriorates drug packaging re-
liability.

Disclosure
Technical Problem

[0004] Accordingly, the present invention has been
made in view of the problems described above, and an
object of the present invention is to provide a drug pack-
aging unit in which each operation block can be individ-
ually driven, the drug packaging unit offering easy drug
supply control and improving drug supply reliability. An-
other object of the invention is to provide a drug transfer
method performed by the drug packaging unit.

Technical Solution

[0005] In order to accomplish the object of the inven-
tion, according to one aspect, there is provided a drug
packaging unit including: a storage portion from which a
plurality of units of drug stored in the storage portion is
separately discharged; a supply portion configured to
supply the units of a drug discharged from the storage
portion, to a drug packaging member; a detection portion
configured to detect the units of a drug passing through
the supply portion, thereby detecting a drug supply error;
an adjustment portion adjusting the number of the units
of a drug discharged out of the supply portion; and a
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driver/controller configured to individually drive the stor-
age portion and the supply portion to put the drug on
standby to be discharged out of the supply portion.
[0006] According to the aspect, the detection portion
may include: at least one drug detection sensor installed
in the supply portion; a shutter configured to close an
outlet of the supply portion; and a shutter driver config-
ured to occasionally drive the shutter in accordance with
detection information detected by the drug sensor.
[0007] According to the aspect, the supply portion may
include an inclined pipe sloping down toward the drug
packaging member. The drug detection sensor may in-
clude an inlet sensor installed near an inlet of the supply
portion to detect the drug introduced into the supply por-
tion, an outlet sensor installed near the outlet of the sup-
ply portion to detect the drug discharged out of the supply
portion, and a middle sensor installed between the inlet
and the outlet to detect the drug passing through the sup-
ply portion.

[0008] According to the aspect, the adjustment portion
may include a counting sensor detecting the number of
units of the drug passing through the supply portion, a
guide member guiding the units of the drug to a packaging
path or a recovery path, and a guide member driver driv-
ing the guide member in accordance with count informa-
tion detected by the counting sensor.

[0009] According to the aspect, the driver/controller
may include a firstdriver moving up and down the storage
portion to a position where the storage portion commu-
nicates with the supply portion, a second driver rotating
the storage portion to generate centrifugal force, thereby
discharging the drug out of the storage portion, a third
driver conveying the drug within the supply portion, and
a controller putting the drug on standby to be discharged
by driving any one driver of the first to third drivers.
[0010] According tothe aspect, the controller may con-
trol a discharge speed of the drug by increasing or de-
creasing a rotation speed of the second driver.

[0011] According to the aspect, the controller may in-
dividually drive the first driver, the second driver, and the
third driver to put the drug on standby to be discharged
when the drug packaging unit stops operating.

[0012] In order to accomplish the object of the inven-
tion, according to another aspect, there is provided a drug
transfer method including: determining whether a drug
is detected by any one sensor of the inlet sensor, the
outletsensor, and the middle sensor when the drug pack-
aging unit stops operating; driving the third driver to put
the drug near the outlet of the supply portion when no
drug is detected by the outlet sensor; driving the third
driverto putthe drug on a supply pathin the supply portion
when no drug is detected by the middle sensor; and driv-
ing the first driver and the second driver to put the drug
near the inlet of the supply portion when no drug is de-
tected by the inlet sensor.
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Advantageous Effects

[0013] According to the present invention having the
above-described structure, first, since the drug is always
put on standby to be discharged, it is possible to reduce
a drug supply time, thereby reducing a drug packaging
time and promptly responding to drug supply failure.
[0014] Second, since the rotation speed of the storage
portion can be controlled, it is easy to control drug dis-
charge.

[0015] Third, since a drug supply error can be detected
during supply of a drug, a drug supply can be suspended,
or adischarged drug can be recovered before being sup-
plied to a drug packaging member. Therefore, drug pack-
aging reliability is improved.

Description of Drawings
[0016]

FIG. 1 is a block diagram illustrating a drug packag-
ing unit according to one embodiment of the present
invention;

FIG. 2 is a schematic view illustrating a storage por-
tion shown in FIG. 1;

FIG. 3 is a schematic view illustrating the storage
portion and a detection portion shown in FIG. 1;
FIG. 4 is a schematic view illustrating an adjustment
portion shown in FIG. 1; and

FIG. 5is a flowchart showing an operation sequence
of putting a drug on standby to be discharged when
the drug packaging unit stops operating.

Best Mode
Mode for Invention

[0017] Hereinafter, a preferred embodiment of the in-
vention will be described with reference to the accompa-
nying drawings.

[0018] As illustrated in FIG. 1, according to one em-
bodiment of the present invention, a drug packaging unit
1 includes a storage portion 10, a supply portion 20, a
detection portion 30, an adjustment portion 40, and a
driver/controller 50.

[0019] The storage portion 10 discharges a plurality of
units of drug M, unit by unit. As illustrated in FIG. 2, the
storage portion 10 has an inclined surface 10a. The stor-
age portion 10 is moved up and down and rotated by the
driver/controller 50 described below. The operation of
the storage portion 10 is described in detail below.
[0020] The supply portion 20 supplies the units of drug
M discharged from the storage portion 10 to a drug pack-
aging member P. The supply portion 20 has an inclined
pipe shape, and it slopes down toward the drug packag-
ing member and linearly extends as illustrated in FIG. 3.
[0021] The detection portion 30 detects a unit of drug
M passing through the supply portion 20, thereby detect-
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ing a drug supply error. To this end, as illustrated in FIG.
3, the detection portion includes a drug detection sensor
31, a shutter, and a shutter driver 36.

[0022] The drug detection sensor 31 includes an inlet
sensor 32, an outlet sensor 33, and a middle sensor 34.
The inlet sensor 32 is installed near an inlet of the supply
portion 20 and detects a unit of drug M introduced into
the supply portion 20. The outlet sensor 33 is installed
near an outlet of the supply portion 20 and detects a unit
of drug M discharged out of the supply portion 20. The
middle sensor 34 is installed between the inlet and the
outlet of the supply portion 20 and detects a unit of drug
M passing through the supply portion 20. According to
the present embodiment, each of the inlet sensor 32, the
outlet sensor 33, and the middle sensor 34 consists of
one sensor but may consist of a plurality of sensors.
[0023] The shutter 35 is installed near the outlet of the
supply portion 20 and closes the outlet of the supply por-
tion 20. The shutter driver 36 drives the shutter 35 as
necessary in accordance with detection information de-
tected by the drug detection sensor 31, i.e. any one of
the inlet sensor 32, the outlet sensor 33, and the middle
sensor 34. Specifically, the shutter driver 36 drives the
shutter 35 to open only when it is necessary to discharge
the drug M out of the supply portion so that a predeter-
mined amount of drug M or a predetermined number of
units of drug M can be discharged. For example, the shut-
ter 35 closes the outlet of the supply portion 20 when one
unit of drug M is discharged out of the supply portion 20.
In addition, when any one sensor of the drug detection
sensor 31 detects adrug supply error, the shutter 35 may
be operated to close the outlet of the supply portion 20,
so that the drug M cannot be discharged out of the supply
portion but is put on standby to be discharged out of the
supply portion.

[0024] The adjustment portion 40 determines whether
the number of units of drug M discharged out of the supply
portion 20 is adequate. Only when then the number of
units of drug M is adequate, the drug M is guided to the
drug packaging member P. The adjustment portion 40
includes a counting sensor 41, a guide member 42, and
a guide member driver 43. The counting sensor 41 de-
tects the number of units of drug that have passed
through the supply portion 20, and the guide member 42
guides the units of drug M to a packaging path S1 ex-
tending to the drug packaging member P or to a recovery
path S2 through which the units of drug M are recovered.
In the present embodiment, the guide member 42 is a
rotatable wing. The guide member 42 rotates in a first
direction R1 or a second direction R2, thereby opening
either the packaging path S1 or the recovery path S2.
[0025] The guide member driver 43 drives the guide
member 42 in accordance with count information detect-
ed by the counting sensor 41. For example, the guide
member driver 43 drives the guide member 42 to rotate
in the second direction R2 so that the recovery path S2
can be opened and the drug M can be recovered when
itis determined thatthe number of units of drug M counted
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by the counting sensor 41 is greater than a predetermined
value.

[0026] The driver/controller 50 individually drives the
storage portion 10 and the supply portion 20, thereby
putting the drug M on standby to be discharged outside.
The driver/controller 50 includes a first driver 51, a sec-
ond driver 52, a third driver 53, and a controller 54.
[0027] Asillustrated in FIG. 2, the first driver 51 moves
the storage portion 10 up and down to a position where
the storage portion 10 can communicate with the supply
portion 20. In addition, the second driver 52 rotates the
storage portion 10 to generate centrifugal force, thereby
discharging the drug M out of the storage portion 10. That
is, the first driver 51 and the second driver 52 generate
vertical force and rotary force to discharge the drug
placed on the inclined surface 10a of the storage portion
10 to the supply portion 20.

[0028] For reference, as illustrated in FIGS. 2 and 3,
the storage portion 10 is moved up and down by the first
driver 51 while being in contact with the inside surface
of a drug housing 11, and communicates with the supply
portion 20 through a communication hole 12 formed in
the wall of the drug housing 11. Thatis, when the storage
portion 10 is rotated by the second driver 52, the drug M
moves toward the wall of the drug housing 11 due to the
centrifugal force and enters into the supply portion 20
through the communication hole 12.

[0029] The third driver 53 functions to convey the drug
M within the supply portion 20. The third driver 53 causes
a plurality of units of drug M discharged from the storage
portion 10 to sequentially move to the adjustment portion
40. To this end, the third driver 53 may include a vibrator
that vibrates the inclined supply portion 20.

[0030] The controller 54 drives any one driver of the
first to third drivers 51, 52, and 53, thereby putting the
drug M on standby to be discharged, in accordance with
the information detected by the detection portion 30. The
operation of the controller 54 will be described in more
detail when describing a drug packaging method below.
[0031] A drug packaging method performed by the
drug packaging unit 1 according to the present invention
will be described with reference to FIGS. 1 to 4.

[0032] Asillustratedin FIGS. 1 and 2, a plurality of units
of drug M stored in the storage portion 10 is moved up
or down and rotated to be separated from each other by
the driving force of the first driver 51, and is discharged
to the supply portion 20. The units of drug M discharged
to the supply portion 20 are supplied to the drug pack-
aging members P. In this process, as illustrated in FIG.
3, the detection portion 30 detects the units of drug M
passing through the supply portion 20, thereby detecting
a drug supply error.

[0033] The number of units of drug M discharged out
of the supply portion 20 is counted by the countering sen-
sor in the adjustment portion 40. When the number is
within a normal range, the guide member is rotated in
the first direction R1 and thus the units of drug M are
guided to the drug packaging member P along the pack-
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aging path S1. Meanwhile, when the number of units of
drug M detected by the counting sensor 41 is in an ab-
normal range, the guide member 42 is rotated in the sec-
ond direction R2 and thus the units of drug M are recov-
ered through the recovery path S2. In this case, the guide
member 42 is driven by the guide member driver 42 in
accordance with the information detected by the counting
sensor 41.

[0034] Meanwhile, if the operation of the drug packag-
ing unit 1 is stopped for a certain reason, for example,
when a recovery tank becomes full with the units of drug
M and thus needs to be replaced, when the storage por-
tion 10 needs to be replenished with the drug M, or when
the adjustment portion 40 is out of order or needs to be
replaced due to failure, the driver/controller 50 suspends
supply of the drug M which is put on standby to be dis-
charged. The standby state of the drug M in the drug
packaging unit 1 will be described below with reference
to FIG. 5.

[0035] With reference to FIG. 5, when the drug pack-
aging unit 1 stops operating at Step 100, the outlet sensor
33 determines whether the drug M is present near the
exit of the supply portion 20 at Step 110. When no drug
M is detected around the outlet of the supply portion 20,
the third driver 53 is driven such that the drug M can be
placed near the outlet of the supply portion 20 at Step
140. In addition, when the drug packaging unit 1 stops
operating at Step 100, the middle sensor 34 determines
whether the drug M is present on a supply path within
the supply portion 20 at Step 120. When, no drug is de-
tected on the supply portion 20, the third driver 53 is driv-
en such that the drug M can be placed in the middle of
the supply portion 20 at Step 140.

[0036] In addition, when the drug packaging unit 1
stops operating at Step 100, when the inlet sensor 32
detects no drug M around the inlet of the supply portion
20, the first and second drivers 51 and 52 are driven so
that the drug M can be discharged out of the storage
portion 10 and introduced into the supply portion 20. In
this way, the drug M always remains on standby in the
supply portion 20 at Step 170 even when the packaging
unit 1 stops operating.

[0037] Inthis case, although notillustrated in the draw-
ings, the drug packaging unit may further include a drug
detection sensor that detects the drug M placed on the
inclined surface 10a of the storage portion 10. When the
drug detection sensor (not shown) detects the drug M on
the inclined surface 10a but the inlet sensor 32 detects
no drug M around the inlet of the supply portion 20, the
operation speed of the second driver 52 is increased and
thus the rotation speed of the storage portion 10 is in-
creased. That is, the centrifugal force of the storage por-
tion 10 is increased. Thus, the drug M can be easily sup-
plied to the supply portion 20 from the storage portion
10. When the drug M starts to be supplied to the supply
portion 20, the operation speed of the second driver 52
is reduced to reduce the rotation speed of the storage
portion 10.
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[0038] Inaddition, there may be a modification in which
a signal indicating that it is required to stop the operation
of the drug packaging unit 1 and then to replenish drug
M is generated when there is no drug M remaining on
the inclined surface 10a.

[0039] As described above, when the operation of the
drug packaging unit 1 is stopped, the first, second, and
third drivers 51, 52, and 53 are independently driven to
put the drug M on standby to be supplied to the drug
packaging member. Therefore, it is possible to reduce a
drug packaging time when the operation of the drug pack-
aging unit 1 is resumed. In addition, since it is possible
to control the rotation speed of the storage portion 10 in
the drug packaging unit 1, the rotation speed of the stor-
age portion 10 is increased when the drug M is not dis-
charged out of the storage portion and decreased after
the drug M starts to be discharged. In this way, it is pos-
sible to facilitate supply of the drug M from the storage
portion to the supply portion.

[0040] Although a preferred embodiment of the
present invention has been described for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims.

Industrial Applicability

[0041] The presentinvention can apply to a drug pack-
aging device.

Claims
1. A drug packaging unit comprising:

a storage portion configured to be moved up and
down and to be rotated, whereby a drug stored
in the storage portion is discharged by centrifu-
gal force;

a supply portion configured to supply the drug
discharged from the storage portion to a drug
packaging member;

a detection portion configured to detect the drug
passing through the supply portion, thereby de-
tecting a drug supply error; and

a driver/controller configured to individually
drive the storage portion and the supply portion
to put the drug on standby to be discharged, and
including a first driver moving up and down the
storage portion, a second driver rotating the stor-
age portion, a third driver driving the supply por-
tion, and a controller putting the drug on standby
to be discharged by driving any one of the first
to third drivers.

2. Thedrug packaging unitaccordingto claim 1, where-
in the detection portion comprises:
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at least one drug detection sensor installed in
the supply portion;

a shutter configured to close an outlet of the sup-
ply portion; and

a shutter driver configured to occasionally drive
the shutter in accordance with detection infor-
mation detected by the drug sensor.

3. Thedrug packaging unitaccording to claim 2, where-
in:

the supply portion comprises an inclined pipe
sloping down toward the drug packaging mem-
ber; and

the drug detection sensor includes an inlet sen-
sor installed near an inlet of the supply portion
to detectthe drug introduced into the supply por-
tion through the inlet, an outlet sensor installed
near the outlet of the supply portion to detect the
drug discharged out of the supply portion, and
a middle sensor installed between the inlet and
the outlet to detect the drug passing through the
supply portion.

4. Thedrug packagingunitaccordingto claim 1, where-
in the controller controls a discharge speed of the
drug by increasing a rotation speed of the second
driver.

5. Thedrug packaging unitaccording to claim 1, where-
in the controller individually drives the first driver, the
second driver, and the third driver when the drug
packaging unit stops operating, to put the drug on
standby to be discharged.

6. A drug transfer method performed in the drug pack-
aging unit of claim 3, the method comprising:

determining whether a drug is detected by the
inlet sensor, the outlet sensor, orthe middle sen-
sor when the drug packaging unit stops operat-
ing;

driving the third driver to put the drug near the
outlet of the supply portion when no drug is de-
tected by the outlet sensor;

driving the third driver to put the drug on a supply
path in the supply portion when no drug is de-
tected by the middle sensor; and

driving the first driver and the second driver to
put the drug near the inlet of the supply portion
when no drug is detected by the inlet sensor.

7. The drug transfer method according to claim 6,
wherein when it is determined that no drug is intro-
duced into the supply portion through the inlet after
a predetermined period of time passes even though
the drug is presentin the storage portion, the second
driver is operated to increase a rotation speed of the
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